Aim: An AIDS epidemic has a negative social and economic impact to the families. The aim of the study is to explore the impact of HIV/AIDS in the family to the quality of life of the children, including other factors that might interfere.
The fi rst case of Acquired Immunodefi ciency Syndrome (AIDS) was reported by Gottlieb and his colleagues in Los Angeles, in June 1981. 1 The Human Immunodefi ciency Virus (HIV) infections is the cause of AIDS, and has become a global pandemic. 2 The cumulative number of reported AIDS cases in Indonesia up to March 2010 was 20.564. In addition to that, there were 40.321 cases of HIV infection reported through 226 Voluntary Counseling and Testing (VCT) clinics nationwide. The AIDS male/female ratio was 3:1, differing from 4:1 ratio of previous years, offering a glimpse of the progress of the epidemic in Indonesia. 3 The global epidemic of HIV/AIDS has had a profound effect in the social lives, family lives and individual lives of Indonesians, particularly Indonesian children. Because of this disease, many children are facing problems with health, education, economy, and psychosocial issues. All these will lead to a disturbance in the quality of life during growth.
A study by Biggar (2000) in New Orleans showed that the academic performance of children with HIV positive mothers were lower (2.06 grade average) than those with uninfected mothers (2.34 grade average). This decline was attributed to the higher frequency of missed attendance. 4 This study explores the impacts of the presence of HIV in the family to the quality of life of the child, including other factor that might interfere such as head of the household, child and caregiver.
METHOD Data source and study design
This study uses secondary data from a study performed by The Health Research Center of University of Indonesia (PPK-UI), titled Families and Children Affected by HIV/ AIDS in Indonesia: A National Situation Analysis, 2007 (from here on will be referred to as PPKUI AIDS Study 2007), which was fi nancially supported by UNICEF. This study was performed in sever provinces: North Sumatera, West Kalimantan, DKI Jakarta, West Java, East Java, Bali and Papua. This was a cross sectional study.
Population and study sample
In this study, a child is defi ned as a person between 5 to 11 years old (pre-teen). There are two populations in this study, the Index population and the Reference Population. The Index Population consists of households with at least one HIV infected person, alive or deceased, that lived with at least one child in the household. The Reference Population consists of comparative households confi rmed to be free of HIV infection, with at least one child as a member of the household. We have matched the Reference Population with the Index Population, so that comparisons are made between populations in close residential proximity to each other and similarity of the level of education and age of the head of the households between these populations.
The samples in this study were collected from the PPKUI AIDS Study 2007, consisting of 749 households; 379 households with HIV and 370 households without HIV. Data collection was performed through interviews with three types of respondents in a household: head of the household, caregiver and one chosen child (if there is more than one child between the ages of 5 and 11 years old). The interviewers were local Non Government Organization (NGO) staffs who were trained to perform the interviews.
Study instruments
This study used fi lled out questionnaires from the PPKUI AIDS Study 2007. To specifi cally extract the data on child's quality of life, we refer to the instrument to measure child's life quality available in Health Related Quality of Life Generic Instruments. 5 Due to the limited variables provided in the questionnaires of the PPKUI AIDS Study 2097, to determine the quality of life of the child we have decided on three domains: education, social environment (from here on to be referred to as 'environment'), and physical activity in free time (from here on to be referred to as 'activity'). The domain of education was constructed out of 3 questions, the domain of environment out of 3 questions, and the domain of activity out of 7 questions, in accordance to the secondary data provided by the PPKUI AIDS Study 2007.
Data analysis
Bivariate analysis will be presented in cross tables with Chi square test to explore the correlations between the main independent variable (HIV status in the household) and the dependent variable (child's quality of life), or between two independent variables to clarify existing analyses. We used multiple logistic regression to explore the impact of the main variable (HIV status in the household) and other variables of the head of the household, caregiver and child.
RESULTS

Head of the household characteristics
The heads of the household in both groups (household with HIV and household without HIV) were mostly male (70% and 90%), but the percentage of female heads of the household was higher in the households with HIV (three time higher). The percentage of unemployment in households with HIV was also higher (nearly twice as high). The socio-economical status of both populations did not differ signifi cantly, although it was higher in the population with HIV.
Child characteristics
The percentage of certain categories (sex, age, and education) in both populations did not differ signifi cantly. Almost half of the children were boys, and half were girls in both populations. In households with HIV, the percentage of children without education was slightly higher than in households without HIV (3% vs. 1%). A signifi cant difference was found in the social status variable, where more children have lost a parent in the population with HIV than in the population without HIV (more than four times more). Another signifi cant difference was the relationship of the child to the head of the household, where in the population with HIV more children were grandchildren to the head of the household (twice the percentage of the population without HIV).
Caregiver characteristics
The variables describing the characteristics of the caregiver did not vary signifi cantly between the two populations. These variables are sex, education, and employment status. In short, we can conclude that almost all (90%) of the caregivers were women, half of them have completed an educational level of senior high school or higher, almost half of them were employed, and half of them were homemakers.
Age wise, in families with HIV, the percentage of caregivers who were older than 50 years old were three times higher than in families without HIV (20.8% compared to 6.6%). Caregivers in the families with HIV had better knowledge about HIV/AIDS compared to caregivers in families without HIV; 72% of caregivers in families with HIV had 'adequate' knowledge compared to 49% of caregivers in families without HIV.
However, in the population with HIV the percentage of 'inadequate' care giving practices was higher (35%) than in the population without HIV (25%).
Child's quality of life
The results show that most of the children have a 'poor' quality of life in the population with HIV as well as the children in the population without HIV. Even so, the percentage of children with 'poor' quality of life in the population with HIV is higher (75.5%) than in the population without HIV (64.3%); this is statistically signifi cant (p, 0.01). Table 1 shows that the risk of quality of life becoming poor increases almost two folds (OR 1.71) in households with HIV compared to children in households without HIV. Keep in mind that the OR is a crude calculation because we only used the main exposure variable (the presence/absence of an HIV infected person in the household) while other variables were omitted.
Because a child's quality of life may also be affected by various confounding variables, we have to explore the correlation of the quality of life with other variables in the household such as the head of the household, the child, and the caregiver.
HIV/AIDS in the family and the child's quality of life
In this next section we will analyze the factors that determine the child's quality of life, from the independent variables that may potentially be confounding variables (result from stratifi cation analysis) of the main independent variable (HIV status in the household), by designing a multivariate model with multiple logistic regression.
To create a multiple logistic regression we performed a screening of all the independent variables (predictors) that are considered as confounders and have a correlation with the quality of life of the child. Screening was performed by evaluating the correlation of every independent variable (head of the household, child, and caregiver) with the dependent variable (child's quality of life) through a simple logistic regression (two variables). Independent variables with a signifi cant value of p Wald < 0.25 will be chosen as a candidate in the multivariate analysis that will be performed next.
15 Table  6 describes the results of the screening evaluation.
There are seven independent variables (besides the main independent variable, which is the HIV status in a household) that fulfi ll the requirements to be entered into the multiple logistic regression analysis (p<0.25). They are: Employment status of the head of the household, benefi ts received, sex of the child, age of the child, age of the caregiver, employment status of the caregiver, and care giving practices.
These seven variables (which are now considered confounders) along with the main independent variable will be evaluated through multiple logistic regression with the Enter method.
The next step is to eliminate the confounders that have a p value of more than 0.05, starting from the variable with the highest p value. The same thing is performed until there are no more variables with a p value higher than 0.05. The end model candidate from the selection process of the independent variables consists of the main variable (HIV status in the household) and three other independent variables (sex of the child, care giving practices, and age of the child).
The next step is to look for the interaction between the main independent variable and the other independent variables, as well as the interaction between every independent variable that may be entered into the model. There are six possible variable interaction, they are: HIV status with the child's sex, HIV status with the care giving practices, HIV status and the child's age, The child's sex and the care giving practice, the child's sex and the child's age, the care giving practices and the child's age. The interaction variable that are entered in the model are interactions that have a signifi cance value of p<0.05. It turns out that there is no interaction variable that fulfi lls this requirement.
To further categorize the three independent variables (the child's sex, the child's age, and the care giving practices) in the model into confounders or variables that determine the quality of life of the child, we performed an elimination process and assessed the changes of the odds ratio value of the main independent variable (OR of the HIV status in the household), before and after each of the variables were taken out of the model.
There are no changes in odds ratio higher than 10%, therefore the three variables cannot be considered as confounding variables but are variables that affect the child's quality of life.
Now we can perform a fi nal model of multiple logistic regression of the child's quality of life and other determining variables. This is described in The fi nal model of the above multiple logistic regression shows that: First, the presence of an HIV/AIDS patient in the household increases the risk of poor quality of life 1.59 times compared to the risk in household without HIV/AIDS. Second, if the child is a female, the risk of poor quality of life increases 1.50 times compared to male children. Third, a child who is poorly taken care of faces a 1.55 times higher risk of poor quality of life compared to children who are well taken care of. Fourth, in younger children (5-7 yo) the risk of poor quality of life increases 1.60 times compared to older children (8-11 yo).
DISCUSSION
Although this study covers a wide geographic area (7 out of 33 provinces), it only represents a small percentage of the total population of Indonesia (21%). Therefore this study cannot be used as a representation for the whole of Indonesia. The study was performed in the seven provinces with the highest prevalence of HIV/AIDS.
The collection of samples was not performed completely at random (except in Jakarta), therefore these samples cannot represent the whole population of the seven provinces. It is, however, almost impossible to collect random samples considering the nature of the research subject. AIDS is an extremely sensitive subject. Oftentimes, families with HIV/AIDS will not disclose information of their status, hence preventing proper sampling frame.
HIV/AIDS in the family and child's life quality
The main result of this study showed that life quality of a child in a family with HIV is less good than of a child in a family without HIV, with a higher risk (1.7 times higher) and a statistical signifi cance (p = 0.001). This showed that the presence of HIV infection in the household will decrease the quality of life of a child in that household. The results of this study are in accordance to results of other studies in various countries, as elaborated below.
As explained previously, the child's life quality was measured by three dimensions, they are: education, social environment, and physical activity. Jianhua et al. (2006) , in their study in China, reported that the high absence rate in children affected by HIV/AIDS was 23%. 6 Biggar (2000) also reported that academically, children with HIV positive mothers had a grade average of 2.06 compared to those with HIV negative mothers with a grade average of 2.34. 4 This decline was attributed to the high absence rate. However, it must be noted that in both of these studies the person with HIV/ AIDS was the mother of the child, and this might have a specifi c impact on the child's life quality.
A Chinese study by Xu et al. (2006 Xu et al. ( -2007 also showed a decline in academic performance. This decline occurred in 12% of the children affected by HIV/AIDS, after their parent fell ill or passed away because of the disease. More than half of the children affected by HIV/AIDS (63.8%) received aid from the government or other organizations due to economical conditions of the family, conditions of care for the child and the unsupportive attitude of society towards the child. 7 The social environment is one of the dimensions of the quality of life measured in this study. It describes the presence of a stigma and discrimination towards an infected person and their family. The negative and unsupportive social environment was also reported by World Vision (2005). This study reported that in Uganda, 14 out of 16 children who were orphaned by HIV/AIDS were treated discriminatively; also, it was reported that 85% of families in Kaswa (Uganda) experienced discrimination.8 Jinhua et al. (2006) reported that 40% of children affected with HIV/AIDS in China felt disliked by their friends, were easily offended, and felt lonely. 6 The decline of life quality of the child in an HIV infected household in this study was thought to be caused by factors relating to the head of the household, the child, and the caregiver.
From the stratifi cation analysis (not presented in this study) we have found that there was a consistence in the correlation between HIV/AIDS in the family and the decline of the child's quality of life, in all factors concerning the head of the household, child, and caregiver. Even so, the stratifi cation analysis showed that these factors did not control each other. Therefore, it needs to be determined which factors are truly correlated, which are the determinant of the confounders, or the possibility of interaction. For that we performed a multivariate analysis using multiple logistic regression.
This analysis shows that the presence of an HIV/AIDS patient in the family is not the only variable in determining the child's quality of life. The three other variables that lower the child's life quality are the sex of the child, care giving practices, and the age of the child. The three variables show similar signifi cance in their correlation with the child's quality of life, they each have an adjusted odds ratio (Exp β value) of 1.5-1.6. This means that a 5-7 years old female child who is poorly taken care of in a household with HIV/AIDS faces a risk 1.5-1.6 higher of a poor quality of life compared to 8-11 years old male children who are well take care of without HIV/AIDS in the household.
From this fi nding we see that the best operational strategic program would be to prevent HIV/AIDS in the household and to improve care giving practices or child care.
Preventive efforts for HIV have been widely promoted, by the government, the society, NGOs in Indonesia, specifi cally in these seven provinces. However, efforts to improve care giving practices, specifi cally in HIV/ AIDS families, have not been applied, whether by the government nor Indonesian NGO's specifi cally those in the 7 provinces. Therefore, the development of a child care program is extremely important in the efforts to mitigate the impact of HIV/AIDS in the family on a child's quality of life. This program needs to be initiated by the government, society, or NGOs that delve in the eradication of HIV/AIDS.
Efforts of mitigating the effects of HIV/AIDS on a child's life should also be done through the development of a pioneering program that deals with a child's education, betterment of health and nutrition, as well as economical empowerment. I accordance to the national strategy of AIDS eradication, these efforts should be applied by society and NGOs and supported by the government.
Gender factor and child's quality of life
We have calculated an odds ratio of 1.5 in the female child variable in this study, indicating that a female child stand a 1.5 times higher risk of poor life quality compared to a male child. One of the reasons for this could be because our society still favors the male in various aspects, such as education, and basic needs such as food and clothing.
In a family economically impacted by HIV/AIDS (Mahal and Rao, 2005), as usually happens, oftentimes the male child gets priority of receiving an education, because he is expected to become the head of a household someday. Whereas a female child will be forced to quit school and assist in providing for the family, such as in the informal sector as child labor. Oftentimes this is the coping mechanism a family would adopt. 9 This, of course, will decline the female child's quality of life. In fact, according to Rozana (2007) , child labors are vulnerable to traffi cking, exploitation and abuse.10 Other than that, female child labors, who usually work informal jobs such as house maid, are not protected under any occupational laws because the law forbids child labor hence they are not recognized occupationally. 11 It is clear that in a household condition such as stated above, a female child's quality of life will decline.
Care giving factor and child's quality of life
According to the logistical regression analysis, another factor that affects a child's quality of life is the care the child receives. The caregiver in this study is the person who is responsible for the child's daily life for the last year and lives with the child in the same household (a caregiver in this study does not to the maid).
There are three important things in care giving in this study that affect the child's quality of life; they are the care giving practices, educational level of the caregiver, and the sex of the caregiver.
The aspects of care giving that were explored in this study were activities that have to do with education, clothing, nutrition, religion, psychosocial support, and care during child's illness. The more complete these aspects are covered, the better the child's quality of life is expected to be.
This study shows that children who receive 'poor' care face a 1.5 times higher risk of a poor quality of life than children who receive 'good' care.
Good care giving practices are, of course, those that complete a child's needs in the aspects of education, clothing, nutrition, religious practices, and psychosocial support. In a family with a low economical status this is diffi cult to fulfi ll. Therefore, in the betterment of care giving practices, aside from an educational program, the family's economical status should also be improved. This way, there is a better chance of improving the child's quality of life.
To formulate a model of care for a child in an HIV/AIDS affected family, an applied research should be conducted, because an applied research would allow care giving intervention to be applied to the family, and this family would reap the immediate benefi t of this type of research. The results of this research may become a model of care giving in a family affected by HIV/AIDS.
Age factor and child's quality of life
For analysis, we have divided the age factor into two groups, 5-7 years old and 8-11 years old. This study shows that there is a correlation between a child's age and his/her quality of life. The OR (adjusted) is 1.6, which means that a younger child (5-7 year old) has a 1.6 times higher risk of lower quality of life than an older child (8-11 year old). The pre-teen years are 5-11 years old, this research shows that the older the child is, the smaller the proportion of children with poor quality of life. For example, at age 5 the proportion is 86.8%, and this proportion decreases as the age increases. At age 11 the proportion is 62.3%. We can see through linear regression analysis that the correlation between age and 'poor' quality of life has a Pearson correlation coeffi cient (r) of -0.95 with p = 0.001. This means that there is a strong negative correlation, nearing 100%. In conclusion we see that in a pre-teen child, the older the age the lower proportion of 'poor' quality of life. In other words, the older the child is, the better the child's quality of life.
In conclusions, the results of this study show that when a member of the family is infected with HIV, it will negatively affect the quality of life of a pre-teen child in that family. This negative effect also occurs when the child is a female, of younger age, and does not receive proper care. This study indicates a necessity to develop a child care program in the family to reduce the socio-economical impacts of HIV/ AIDS in the family on the child's quality of life.
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